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TYMPANOSCLEROSIS IN THE TYMPANIC MEMBRANE: 
INFLUENCE ON OUTCOME OF MYRINGOPLASTY
Eize W J. Wielinga, M l ) . ,  A n i ta  M . H . Derks, M .D ., a n d  Cor W.R.J. C re m m , M .D ., Ph.D.
ABSTRACT
The effect of the presence of tympanosclerotic plaques in the tympanic membrane 
on the outcome of a myringoplasty procedure was evaluated in this retrospective study. 
Long-term results of 714 myringoplasties were analyzed, and of these, 555 were eligible 
for further study. Three groups were studied separately: ears without tympanosclerosis, 
ears with a plaque not exceeding one third of the tympanic membrane surface area, and 
ears with a plaque involving more than one third of the surface area extending to the 
border of the perforation. The latter group was subdivided into one in which during the 
operation the plaque was removed and one in which it was left in place. Take rate 
percentages as well as postoperative hearing results were calculated for each separate 
group of ears. Concerning graft take rate, it is concluded that the presence of tym­
panosclerosis in the tympanic membrane played no substantial part in the long-term 
outcome. With regard to postoperative hearing results, however, this study shows an 
average hearing gain of 6 dB when plaques exceeding one third of the tympanic 
membrane surface area were removed as part of the myringoplasty procedure.
Surgical closure of a tympanic m em brane perfo­
ration is a well-established procedure, It, may be* 
either an operation in its own right or pari o f a more 
extensive procedure in chronic ear surgery. Many 
reports exist on short- and long-term results o f myrin­
goplasty. Short-term success rates arc favorable al­
most without exception, varying from 81 % to 96% ,^  
whereas long-term results vary from 78% to 92% .10“1:l 
Factors that predispose to failure have been exten­
sively studied in the past decades, but so far no 
uniform agreement exists on a num ber o f them.
Some authors consider site o f the perforation an 
important factor, stating either that anterior localiza­
tion predisposes to an unfavorable lake rate o f the 
graft1’'11 or postero inferior pe rlo rat ions carry a 
greater risk of rcperforation.11 Others have found  
perforation site not to he significant.7“"*1“*111 Also, the 
size o f the perforation often has been m entioned as 
a determining aspect. Some reports indicate that 
large perforations are more prone to re perfora­
tion whereas other studies have failed to show any 
influence o f perforation size on take rate.7,M’,a,,:1
Other factors that have been debated include 
grafting techniques and graft material, condition o f  
the middle ear during surgery, and the patient's age. 
Concerning these, the majority o f studios have indi­
cated that better results are obtained with autologous 
grafting material, using the underlay technique, and
that results are independant of the condition of the 
middle ear during surgery and the age1 o f the pa- 
lient,7,8,1“'17 It lias been convincingly shown, however, 
that one o f the main causes o f failure is an immediate 
postoperative infection.1"
It has been argued that deposition of'tympanos­
clerotic plaques in the perforated tympanic mem­
brane miglu also complicate grafting and influence 
the final outcom e.7,19,1'' To determine whether pres­
ence or removal of calcareous plaques in the tym­
panic membrane com promised graft take rate and 
postoperative hearing results, a retrospective analysis 
of myringoplasties was performed by the authors 
between 1970 and 1980,
PATIENTS AND METHODS
All patients who had a primary myringoplasty 
performed between January 1, 1970 and January 1, 
1980, at the University Hospital Nijmegen were re­
called, and 092 o f them (70%) attended. Twenty-two 
patients underwent bilateral operations, bringing the 
total to 714 myringoplasty procedures in 301 male 
and 353 female subjects, aged between 12 and 50 
years.
Inclusion criterion for ears to be accepted for this 
retrospective study was the presence o f a tympanic
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membrane perforation with an otherwise healthy 
middle ear that had not been operated on pre­
viously. Exclusion criteria were the presence of 
chronic otitis, a cholesteatom a, a follow-up o f less 
than 2 years, and the absence o f  adequate data, which 
left 555 ears eligible for study (Table 1). Ears with 
tympanosclerosis in the tympanic membrane were 
subdivided into a group with a lim ited am ount of 
tympanosclerosis (a plaque not exceed ing 1 /3  o f the 
membrane surface) and a group with extensive tym­
panosclerosis (a plaque involving m ore than 1 /3  of 
the membrane and extending to the border o f the 
perforation). The latter group was further subdi­
vided into two groups; one in which the plaque was 
removed during surgery and one in which the plaque 
remained in place. This required conclusive data 
concerning size and site o f the tympanosclerotic 
plaque and whether it was removed during surgery. 
These data were assessed on the basis o f preoperative 
drawings o f the tympanic m em brane a n d /o r  detailed 
surgical reports.
Grafting took place in a similar manner in all 
cases. Temporal muscle fascia was obtained and in­
serted onto the medial surface o f the drum remnant. 
Depending upon the site o f the perforation (i.e., the 
visibility of the anterior perforation margin), either 
a postauricular or an endaural approach was used. As 
a rule, the ossicular chain was tested for its mobility 
in all cases.
The hearing result was evaluated by comparing 
the individual preoperative audiogram and the one 
that was made at the last visit to the clinic. The 
hearing thresholds were averaged over the frequency 
range 0.5, 1, and 2 kHz. Pure-lone audiometry was 
performed using standard procedures and equip­
ment. The audiom eter (In ter acoustics AC-5 with 
TDH 39P headphones, T elephonies, Huntington, 
New York) was calibrated according to ISO Standards 
389.
Table 1. Myringoplasty Procedures Performed
Total number of patients 9 8 5
Patients attending for long-term follow-up 692
Total number of ears 714
Excluded for various reasons (n = 1 59)
Chronic otitis 69
Cholesteatoma 8
Short follow-up 54
Inadequate data 28
Ears selected for this study 555
Ears without tympanosclerosis 3 81
Ears with tympanosclerosis 174
Ears with small plaques (< {A surface area) 112 of 174
Ears with large plaques (> ]A surface area) 62 of 1 74
Ears with tympanosclerosis left in place 38 of 62
Ears with tympanosclerosis removed 24 of 62
Tympanosclerotic fixation of the ossicular chain 
was found in 14 cases, all in ears with extensive 
tympanosclerosis, whereas interruption o f the ossicu­
lar chain was found in four ears. In determining the 
postoperative hearing results, these ears with coexist­
ing ossicular pathology were excluded.
The minimum follow-up period was 2 years with 
a m ax i m u m of 13 ye a r s 6 m o n t h s a n d a m e a n fo 11 o w- 
up of 7 years 6 months. The graft take rate o f myrin­
goplasties without tympanosclerosis and those with 
and without removal of the tympanosclerotic plaques 
from the tympanic membrane was calculated, and 
the results of these three groups were compared. 
Also, the individual hearing result in these three 
groups was compared to determine whether removal 
o f tympanosclerotic plaques influenced the out­
come.
RESULTS
The etiology o f the tympanic membrane perfo­
rations in this study was usually infection or prior 
ventilation tube insertion. Most myringoplasties were 
performed on dry ears. Perforations were usually 
located in the center of the tympanic membrane. The 
presence of an intact tympanic membrane at the last 
follow-up visit was designated as a success. The overall 
results o f surgery are presented in Table 2.
The total number o f reperforations in 555 ears 
was 68 ( 12 %), which amounts to an overall success 
rate of 88%. In the group without tympanosclerosis 
(n = 381), 41 reperforations were noted (11%); that 
is, a take rate of 89%. Table 2 shows that in the 
tympanosclerosis group» including its subdivisions, 
take rales of between 83% and 85% were found. 
There were no significant differences in take rate 
detected among any o f the (sub) categories (chi- 
square test, 5% probability level),
Table 3 summarizes the hearing results o f the 
different groups. The average air conduction gain of 
the non-tympano,sclerotic group and the group wilh 
limited depositions was 11 dBancl 10 (IB, respectively. 
In the group with extensive lympanosclcrosis, 1 8 ears 
had coexisting ossicular pathology. They all were* 
found in the group in which plaques were not re­
moved. Most of these (14) had tympanosclerotic fixa­
tion o f the ossicular chain attributable (o deposits 
dial were often continuous with those in the tym-
«
panic membrane. In these cases surgeons did not 
attempt removal.
When large plaques had been removed, the 
mean individual change in air-bone (A-B) gap was 
16.79 dB (SD = 5.11), whereas when they were left in 
place, mean individual gain was 10.95 clB (SI) -  2 .86). 
It should be noted that, both of those groups had a 
similar A-B gap before operation. The difference 
(about 6 dB) in change in A-B gap was significant 
(Student’s (-test, *12 degrees of freedom, ( '1.55, 
p < .05). A postoperative increase o f bone conduc­
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Table 2. Take Rate in Ears with Tympanosclerosis
Total Number of Ears Moderate Amount o f
Tympanosclerosis in Border
of Perforations
with Tympanosclerosis Tympanosclerosis Removed Not Removed
Myringoplasties 174 112 24 38
Reperforations 27 17 4 6
Take rate 147/1 74 (84%) 95/1 12 (85%) 20/24 (83%) 32/38 (84%)
tion level was noted in three ears, not exceeding 15 
clB. There were no cleacl ears.
DISCUSSION
Myringoplasty is considered to be a routine op­
eration with generally good results. A possible cause 
o f failure is considered to be the presence of tym­
panosclerotic plaques in the tympanic membrane 
remnant. Tympanosclerotic plaques are situated in 
the lamina propria, and because blood vessels are 
also situated in this layer, blood supply may be com­
promised, which could have a negative influence on 
epithelial immigration. Analysis o f the results o f this 
retrospective study showed no significant difference 
in the graft take rate between the tympanosclerotic 
and the non-tympanosclerotic groups. This is in 
agreement with a previous study by Gibb and Chang.7
When borders o f the perforation are involved, 
one is tempted to excise deposits, but this can result 
in tears in the tympanic membrane remnant and a 
targe perforation that is technically more difficult to 
close. This study showed that excision o f such plaques 
did not give better results concerning take rate. Over­
all, graft take rates in all groups in this report with a 
follow-up as long as 13 years 6 months are similar to 
other reports in the literature.
Hearing results in simple myringoplasty are, as a 
rule, favorable. The clinical importance o f tympano- 
sclerotic deposits in the tympanic membrane depends 
on their size. When only small deposits are present, 
hearing loss is usually insignificant.20^ 1 In a study of 
children who had been previously treated with venti­
lation tubes for secretory otitis media, Tos and Pou.1- 
sen found no difference in speech  reception thresh­
olds between ears with tympanosclerosis and ears 
with a healthy pars tensa.Hli Tos and Stangerup found 
a mean difference o f  maximally I dB at the frequen­
cies 250, 1000, and 4000 Hz between thresholds of 
normal ears and ears with tympanosclerotic drains,'^ 
A large plaque, however, may severely impair 
mobility o f  the tympanic membrane and result in a 
mild to moderate hearing loss.“*1 It may be adherent 
either to the bony annitlus or to the handle of the 
malleus or it may make contact with the pro mo n 1017. 
When a large plaque involves the anterior half of the 
tympanic membrane, it may be fixed to the bony 
annulus in front and to the handle o f the malleus 
behind, causing both immobility of the tympanic 
membrane and fixation of the ossicular chain, In this 
study this was the case in 14 ears,
Postoperative hearing results were as expected in 
the non-tympanosclerotic group and the group with 
small depositions with a mean A-B gap of 4 dB and 
6 dB, respectively. This compares well with the hear­
ing results in the group with a large plaque of tym­
panosclerosis that was removed during the opera­
tion, which resulted in a mean A-B gap of 5 dB. This 
is in accordance with the study o f  Emmett and Shear' 
although the numbers in that study were too small to 
justify any conclusions. I11 the group in which the 
plaques were not removed, however, the postopera­
tive hearing result was worse, with an average air 
conduction o f I t) dB and a m ean A-B gap of 12 dB.
In conclusion this study shows that neither small 
nor large tympanosclerotic plaques in a perforated 
tympanic mem brane compromise graft lake rate.
Table 3. Hearing Results of 555 Myringoplasty Procedures
Preoperative Postoperative
Air Conduction
(dB)
A-B Cap 
(dB)
Air Conduction 
(dB)
A-B Gap 
(dB)
No tympanosclerosis in TM (n = 381 ) 19 15 8 4
Tympanosclerosis in TM
Small plaques (n = 112) 20 16 10 ()
Large plaques removed (n = 24) 26 22 10 6
Large plaques not removed (n = 20)* 26 22 16 12
TM = lym panic m em brane
*18 ears excluded  due 10 coexisting ossicular pathology
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Wh e il 1 arge p laque s a re present however, hearing will 
significantly benefit when depositions are removed.
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